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STEAM-DRIVEN MOTCR VEHICLES
OFFER FURL-SHORTAGE SOLUTION

Ergr Yu. A. Shebalin

The rapid increase in the rumber of trucks and the widespre.A use
of 1light heat enginss malks the problem of gereral economy in liguld fusl
and its replacement by local solid fuels urgent. There are tvwo methods
of solving this problem: (1) the use of irternal combusv.ion engines
operasing un generator gas; and (2) widespread introduction of light
steam engines. Since the first metheod has often been dipensssd, this
article will deal only with the second method.

Contemporary iight traneport steam plants have the advantage of heing
able to operate cn oheap, local fuel, which they burn in the fire boxes of
their boilere without expensive preliminary preparation. As a redult of
th> lov cost of this fuel (desplte the higher woight consumption), ths

; fue) consumed in the henlage of cne toa by steawm truckes is much cheapor
than the fuel ccrsumed by trucks vwith inteynsl comsuation engines. Cal-
culations and tests have indicated that if the cost of fuel of gasoline-
burning motor vehicles Za 10U pareent . the fael cost for condensing
steam vehicles, burning lignite sud poat wriyaettes and woad 1a 55-60 per-
¢ent and noncondensin:, TU-;5 percent. .

The toryus of eteam i1 suchites 1s higher than thet of internal
combustiun ergines. Stesa vchicles possees good tractive snd dypamic
qualitier,

Steam vehiclee onve good 8et-avay and are not ~ouplicated by conven-
tional gear shifting, The torque of steam transport equipment changes
over a wide range and'ettains ite maximum with a mininum mmber of revolu-
tions. As a result, steam vehicles develop great thrust in starting and

attain higher average speed than ordinary motur vehicles with the same
maximm speed.

Light steam transport plants also have defects. Steam engines,

especlally thoge of the condensing type are very complex and heavy, and
consequently have a high initial cost end increased operating expensees.
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Rough caiculations nave indicabed that’ in, regjona where local solid
fuels are avarlable it is cheaper to haul cargo- by steam—drivan rather
+than by gasoilne-driven englnes,

Three basic trends have been set in the developmen® of contemporary’
steam vehlcles. Low-pressure types .are receiving the widest distritation.
The fmel system in low-pressure types haeg-e broken clrcuit which allows
_egcape of the exhaust s"eam tlircugh e vressure ccne 1nto the atmosplere.

For comtacinoss the hoiler complex of these 'vehicles ‘im aset betwean
the longitudinal girders of the chassls inside, the .Arivers oab. Although
this srrangsment insures simplicity of construction and symeetrical group-
ing of the boiler complex, the Pirebox and fire-grate bar camnot be
aufficlently built up and equipped to burn .low ¢aleric types of solid
fusl. TLow-preassure steam vehicles ¢en opsrate .succossfully only or
high ¢aloric coal. The fire-grate bar set betueen the girders sliminetes
the pos3ibility of setting up mltigéar motér vehicles with fronx-vhsal
drive.

Despite its simplicity the low-pregsure. atéam englne 1s not general
purposé and cannet be used in many typeé of motor wehicles. .The uge of-
a boiler and f'irehox presents serious diTficulty. to the drivar.

Oircsietich bollers of 300-1iver capaclty are used as‘steam gonerators
13 low-preesnre stéam in venlcles. TVertlcal boilers with crosshead flues
ars mst widelv used. Boiler pressure docs not sxceed 20 atmospheres.
Supply of wat. . to the boller and regilation of combustion is usuelly
not autem:tle, «ul two men must service the machine while 1t is in
overation.

Single exvansion engines used in contemporary steam vehicles are
fed by steam distribution valves. The engine im set directly behind the
boiler, bstween the boiler and the bed, or suspended below the girders.
Le3jpite their many Jefects and their unwleldiness, low-preesure steea
vehicles are teing built in largs numbers because of their simplicity
and durability end the low cort of the fusla the; burn.

The second tyve of steam vehicles, those “aving high pressure plants,
operate 1n closed circults with complete condensetion ot exhaust steam.
Uniflow coil bollers, which operate on liguid fuel, chiefly light fractione
of petroleum, ave usually used as steam generators in these vehicles.
Boiler pressure veaches 100 atmospheres and suverheating temperature,

450 degrees centigrade. The work of the boiler and auxiliary equipment
is crnipletely automatic. :

These motor vehiclea are not too widely distributed decause of the
naturs -f tro fuel used and the somplexity of the heatlng system.

3tecem-driven mctor vehicles with medium-vressure plants, which have
apuect 33 in recent years, hive compa*atively simole heating svstems and
sterate on solid Puel, Rigk-zulorr—ooal or briguettes are used as fuel. The
fuel falle frow ths bunkers intu the rive-grate bar, in accordance vwith
the rate of burning, undsr ‘he action of its own weight nr with the assis-
tance 57 simole merhanical devices. The toiler comvlex used in these vplants
generally hes natural circulaticn :..3 requires a small amount of water.
As a result, desvite the vressure of a condenser, medium-vressure steam
vehicles require less weight ver unit of vressure than low-pressure vehicles.

To facilitate eorvicing of the Tiretnx in steam vehiclea of this type, ths
boiler complex was set up ~vymmet ically. This le the chilef defect. The lateral
praftion of tre dilor and the TLsuv.a devices hes been generally wtilized and 18 achived by
shifting the agine and other inits of the stean timt L0 he epposite side. ‘This shift
comnlicaves tne layout, decreares the clearance o “hie vehlicle, and eliminates
the possibility of building mulitigear motor vehicles.
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In 19h8 the members of the NAMI Stesm-driven Wotor Vehicle Bureau

built in RAMI-012 steanm truck according to \‘heir gim, models ard oomplets]y :
different from the tyves discussed above.

The RAMI-012 operrtes or low-celory ac6lid fuel, especially on wood
since it was intsnded primarily for the timber industry. It is mounted
on the standard chassis of the mage-produced faAZ-200 heavy-truck, but
it ¢sn be modifded for use on varilous chassgle; 1ncluﬂing mltigear types
with front wheel drivs.

There is e three-soat cab for the drivers. lééated over the fromt
axle. The motor and the comwplets steam plant are set bohind the driverts
cab under a speclal Yood.

There 18 & werticel three-cylinder steam engine-in the engine in
compartment. The rear wall of thig compar thent. forme the shell of »
tubular doller. Thére are two fuel bunkers. along the sidea of the boiler.
Bohind the bunker the truck bed is standard

The right wail of the englme commartment . is & j‘vall o:' the water temk
in which the condenser is located: Tn-gddition.to the condenser there
are exheust-ateman turbines with axial vente and céntrimgal heat blowers.
The vower pumb, which directly sunports tle'gear box-of the steam engine,-
and the direct steam feed pump, which.is set beslde the -chassls girder
are both located to the left,-

All equipment which requires servicing during use ie set ‘to the left
side of the engine compasrtment. The steau dilstribution valve 15 als:, set
to the left of the gylinders.

The bciler :.mplex !a set eeddle-wime in the frame of the automobile
1n order toascommodsie *he transmission, the distributor box and the steer-
ing ~ods. The fire -grate bar of the beller ia broken up into two halves
end set symmet-icall;, omtsids the girders of the frame under the fuel

bunkera. The stean and waste gas heaters are located sbove the fire-grate
bar between the tunkers. By this arrasgomsnt sufficient space 18 provided
for the transmizsion ani the distributor box and for the height of the
flams which is vory imscrtunt In durning wood.

The design of the firebox permits the fuel to fall intn the fire-grate
bar from the fuel bunkers by the force of ths fuel's own weight accordirg
to the rate of burning. This procedure frees the driver from continuous
foeding of fuel. The fuel duvkrrs hold about 0.85 cubic meters of wood
50 x 10 x 10.centimeters., The lower vart of the fuel bunkers and the
firebex are protected by shields.

The zertrifugal blower which furnishesthe air neceswary for combustion
1g under the fire-grate bar. After pessing out of the fire, the vroducts
of the combustion onter a central gas passage in which are located the
steam and wuate pas heaters.

Praciiee has indicated that the firebox overates at am excese alr
coefficient of 1.15-1.20. Losses due to chamical impurities are k-5 per-
cent .

A small, vertical, 60-1liter drum is set outaide the boiler to provide
eirculation. It Joins the circulation pipes to the water and steam collectors
of the boiler. The steam produetivity of the boller reaches 600 kilograms
ver hour with a pressure of 25 atmospheree and suverheating of L00-425
degrees centigrede. The efficiency of tke boller complex under average
and very heavy loads is 70 percent.
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The dlameter of the steam engine cylinders is 125 millimsters; t
viston atroke 15 125 millimetérs. 'The engine dsvelops 100 horsspiwer 8
1,000 revolutions ver mirmate. . The maximum number of revolutions per.
mimute is 1,250, The st=am distribution valve permits 3 degroes of
intaks in forward arsve. {75, 40"and 25, wrcen‘) &nd one in reverse
drive (80 perdert).

A chokeé helyps regulate the steam refgiure oenteriug. to» englne's
¢ylindere, The driver controls this choke by means of s pedal locstsd
vhere the ordinary motm vehicla has an acce]arator.

The: NAMI-012. les. the séms.number. of levers ant psfals a& ordim.ry
trucks, except for the-gear ehift 'being renlacad by a reverse shift and
s cut-off.

Tests of ilhie. BAMI-0]2 have indicated thut 1t will not only operate
on: wood of ‘standard quality (nw:xstm-s content., 35 percent] bubt sven
‘on much poorer woold. ' In e test the NAMI-CI12 operated on rotton wood *
with a moisture c‘ontent‘ of 49 percent., the heating capecity of which
434 not-exceed 1,500 calories per kilogram., Despite the poor quality . "
of tiie Tvel the truck reteined its usual drive and pitk-up. The omly .
change wae tha naod for more freguert f\wling . o

Characteristice of the NAMI- Ol:. Soemn«Driven Truck

Load capacity 6 tons
Service weight 14 tons
Enoty weight . 7.3 tone

Percentage of load cs forward axle:

Empty vehicls
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Lozded vehicle 51
30
Percentage of load on reer exle: .
Brpty vehicle 49 i
Loaded vekisle ™ .
Maximum epesd 42 ¥m/hr o
Gear ratio -of main tranamission 5.96 :
G9ar ratioa of reverse trausmlas.on 1 and 2,22 ..
8izs of tiice (forvard-singio, reor-ic. “e) 12.00 x 2u s
Capacity of fuel bunkers (mois‘rure content 35 percent.) 320 k2 Iy
Capacity of water tank 200 1itera -
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